Summary. The pituitary of genetically diabetic Chinese hamsters contains significantly (p < 0.001) greater numbers of somatotrophes than pituitary of nondiabetics. This may play a role in the aetiopathology of diabetes in this species or at least contribute to the maintenance of hyperglycaemia.
The possible significance of somatotrophin in the aetiology of juvenile diabetes has been emphasized increasingly in recent years [3, 22, 23] . In man, however, determinations of plasma basal levels of somatotrophin have not given consistent results [18, 25, 29] . After exercise, plasma somatotrophin levels of juvenile diabetics were significantly elevated [10, 24, 26] .
Great differences in pituitary cell population have been found in diabetic patients both by earlier and more recent authors, as reported by Warren et al. in their extensive review on the subject [36] . Pituitaries of patients with juvenile diabetes, however, seem to have increased numbers of eosinophilic cells [19, 34] .
The diabetogenic action of somatotrophin in experimental diabetes is firmly established. A relationship between hypophyseal secretion and diabetes was demonstrated before 1940 [7, 13, 14, 40] ; in 1949, the hyperglycaemic action of hypophyseal extracts was shown to depend upon somatotrophin [4, 15] . Subsequent investigations confirmed this relationship [1, 16, 17, 21] .
We have, therefore, compared in an animal model the numbers of somatotrophes (SC) in the adenohypophyses of normal and juvenile diabetic subjects. For this purpose, we have chosen the Chinese hamster (Cricetulus griseus), since the spontaneous and hereditary diabetes mellitus of this species is considered closely related to juvenile diabetes of man [30] . Occurrence of diabetes in the Chinese hamster is determined by four recessive genes [2] . Symptoms are, as in man, rather heterogeneous: animals may present only intermittent glycosuria, undergo ketotic decompensation, but never become obese [33] . The literature on this species is relatively abundant from both morphological and metabolic points of view.
Comprehensive reviews were presented by Weihe and Isenbtigel [37] and Wappler and Fiedler [35] . The studies of Grodsky et al. [9] , Hepp et al. [11] , and Wilander [38] are among the most recent contributions.
Material and Methods
In a pilot study to determine the distribution of SC, one hypophysis from a diabetic hamster was fixed by glutaraldehyde perfusion [31] as follows: under Nembutal anaesthesia the abdomen of the animal was opened, a hypodermic needle introduced into the abdominal aorta, the vena cava severed and the body perfused at physiological pressure with Ringer's solution for 2 minutes, followed by 2.5 % phosphate-buffered (pH 7.5) glutaraldehyde solution for 15 minutes, after which the pituitary was quickly removed. Post-perfusion fixation was also in glutaraldehyde (12 hours). After rinsing with phosphate buffer (410 mos/kg) the tissue was post-fixed for 1 hour in 1% osmium tetroxide solution, dehydrated in ethanol, infiltrated, oriented and embedded in Epon 312 for (10 000 g2). The secretory granule storing, darkly stained, ovoid cells are somatotrophes sagittal sections. The entire hypophysis was then cut serially at 2.5 ~t. Sections at 90 I~ intervals were mounted and stained with Toluidin-blue. The 36 sections so obtained were examined with the aid of a Zeiss "cytoscope" (projection microscope, 1000 x ) in which each field defined and enclosed 10000 ~t 2. Each section, scanned and counted, field by field, gave values from which mean numbers of SC per unit field could be calculated. Fields per section ranged from 80 to 100.
In the main experiment we have examined hypophyses from 22 males, aged approximately i year, 11 with spontaneous diabetes and 11 normals of comparable body weight 1. Normals were from a colony that had not given evidence of diabetes during a 5-year observation period. Urine was checked for glucose once a week (Testape| Diabetics developed glycosuria at age 3 months, with values from + + to + + + +. For the final tests, blood was obtained from the jugular vein and urine, after the abdomen was opened, directly from the bladder. Determinations, based on duplicate samples, revealed a glycaemia of 380 + 51 mg/100 ml blood (i + SE of controls 115 + 1.3; GOD-Perid | and absence of acetonuria (Acetest| All animals were perfused and pituitaries processed as for the pilot experiment. Since in this, distribution of SC proved to be highly uniform throughout the adenohypophysis, their numbers in controls and diabetics were compared by counts of only one sagittal section taken lateral to the neurohypophysis. The significance of the difference between number of SC of controls and diabetics was calculated by means of an analysis of variance. Fig. 1 illustrates a characteristic field from a Toluidinblue stained section. The square grid conveniently fits into the microscopic field, which it divides into 25 smaller squares, each enclosing one or two SC, recognized by their darkly stained secretory granules, more or less circular forms and relatively large nuclei, as we had previously established by electron microscopy [5] . 
Results

Pilot Study
The lower half of Fig. 2 illustrates the relatively uniform distribution of SC in a series of sagittal sections through the adenohypophysis of a diabetic hamster. Only the periphery and the zone immediately adjacent to the intermediate lobe contain less SC. This result corresponds closely to the distribution of SC in rats as observed by immunohistochemistry [27] . On the upper half of Fig. 2 each vertical column represents the mean of 80 to 100 fields in one 2.5 ~t section taken at 90 ~ intervals throughout the gland. Standard errors for each column demonstrate the uniformity of distribution within each section. The similarity of the absolute values in the region lateral to the neurohypophysis permitted counting of SC for the comparative study from a single section taken in this region. Table 1 lists body weights for control and diabetic hamsters with corresponding means and standard errors for SC for each. Mean numbers (+ SE) of SC per 10 000 ~t z was 16.5 _+ 0.79 for controls and 23.5 _+ 0.52 for the diabetics, or a 42.5% greater number of SC in the adenohypophysis of the diabetics. This difference was highly significant (p < 0.001).
Main Investigation
Discussion
Perfusion fixation was used since it ensures essentially immediate fixation to preserve cellular outlines, densities and internal structures [5, 28, 31] . The preliminary rinsing with Ringer also removed erythrocytes, which stain strongly by Toluidin-blue and confuse SC recognition. We prefer Toluidin-blue that stains acidophils intensively to the Trichrome methods [6, 8, 12] for cell identification, since the latter have not given reliable results in our studies of rodent pituitaries. Since males were used, the hypophyses contained only a few mammotropes, which, being acidophils, might be confused with SC. These latter were also recognized by their round or ovoid form and high density secretory granules in their vascular pole [5] . The low standard error for each animal supports our claim of an uniform distribution of SC within the selected region of the adenohypophysis. The increased numbers of SC found in diabetic hamsters may be explained either as a retrogressive response to the hyperglycaemia in diabetes, as assumed for the KK mouse [39] , or a sign of hyperactivity.
In the first case, since diabetes had existed for more than 6 months, growth hormone secretion should have been suppressed and the many SC present should be in the storage phase as large cells filled with granules, or in a later stage with increased numbers of lysosomes and signs of autophagocytosis. Our electron microscopic study has found, however, both storage and secretory SC but no sign of autophagocytosis [32] . Moreover, the hyperglycaemia itself should not stimulate a multiplication of SC.
In the second case, we would deal with a hyperfunction of SC in diabetic hamsters, which would cause an increase of plasma somatotropin levels. At the onset of the disease, such an increase could explain both hyperglycaemia and hyperinsulinaemia, observed by Like and coworkers [20] , as well as the normoglycaemia and hyperinsulinaemia found by the same authors in animals with spontaneous remissions. The significance of the hyperfunction of SC for the physiopathology of diabetes in the Chinese hamster must be investigated further.
